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ROLLER CONVEYOR CURVE WITH ROUND
DRIVE BELTS

BACKGROUND

1. Field of the Invention

The present invention relates to a novel construction of
driven roller tracks and to the components thereof.

2. Description of the Related Art

Thanks to many variants, roller tracks are the ideal way of
transporting various goods.

Among others, roller conveyors are also used to connect
belt conveyors on a straight section or in curves. This often
requires buffers capable of compensating for different clock
cycles of machines. Here, accumulating conveyors with
which an accumulating function can be obtained are some-
times used, which makes sense particularly for interlinking of
machines.

Among others, roller tracks can be used as light roller
tracks or as standard roller conveyors.

Light roller tracks, which are also referred to as minute
roller conveyors, serve to transport small, light goods to be
conveyed, in particular over short distances. Generally, light
roller tracks transport general cargo of at most 15 kg per meter
at a conveyor speed of approximately 1 m/s. For example, a
light roller conveyor having a length of 2 meters may be
comprised of 57 rollers, each having a diameter of 30 mm (30
mm roller) and a roller pitch of 35 mm, so that also small
goods can be transported securely without getting caught in
the roller track.

Standard roller conveyors have rollers with a 50 mm diam-
eter (50 mm roller) and a roller pitch of approximately 75 mm
and more. The rollers are made of plastics or metal. Roller
conveyors are stationary units in conveying engineering,
which move general cargo over an assembly of rollers.

There are different drive concepts for driven roller tracks.

In the case of straight conveyors, chains are used at higher
driving torque and lower speeds, whereas poly-V belts are
used at medium torque and round-section belts at lower
torque. Sometimes, flat belts are used as well. The arrange-
ment of the belt may be in a tangential manner to the driven
rollers or in a wrapping manner to the driven rollers. In the
latter case, a drive may be accomplished from roller to roller
or by means of a driveshaft.

With a tangential drive, the belt contacts the roller tangen-
tially. Here, the belt is supported either by support rollers or
by means of a slide rail, so that the required normal force
between the conveyor roller and the belt is achieved. Depend-
ing on the belt used and the torque to be transmitted, a more
or less strong pretension of the belt is required.

In particular in the case of the tangential drive, the belts
have to be shortened to the required length and welded
together on the spot, or additional idler pulleys and complex
tensioning devices have to be used if prefabricated drive belts
of'a predetermined length are to be used. It has to be taken into
account that only a few conveying means can be shortened to
the desired length anyway and that the welding quality is
difficult to ensure on the spot.

For a targeted effect, the transmission element always has
to be tensioned strongly and be retensioned regularly. Too low
a tension can lead to strong strand vibrations or to a skipping
of'the teeth on the tooth lock washer. Too high forces cause a
strong load on the bearings and the belt, and influence the gear
components negatively by signs of wear. Moreover, high
forces, a strong rigidity of the belt, a plurality of belt redirec-
tions and/or the use of slide rails lead to a strong friction loss,
to wear, and to an unnecessary energy loss.
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In the case of a roller-to-roller drive, one roller connected
to a drive motor drives the subsequent roller by means of a
transmission element in a usually nonpositive manner. A fur-
ther transmission element can drive the next subsequent
roller, etc. Here, the transmission elements wrap around half
of the roller each.

For a large number of rollers, many transmission elements
are required, so that friction and thus energy consumption and
wear increase. For a roller conveyor having a length of 2 m
and rollers of 30 mm, approximately 60 belts are required.
The speed loss has a negative effect here as well, since due to
the slip during each transmission from belt to roller the last
roller may exhibit a clearly different rotational speed than the
first driven roller. In order to avoid these disadvantages,
motorized rollers are used to some extent. These motorized
rollers are integrated across the roller track section, so that
one motorized roller, via round-section belts, drives e.g. four
rollers in front of and after the motorized roller in a continu-
ous manner.

A drive by means of a driveshaft also requires many wraps
of the transmission element, which leads to corresponding
friction losses. Moreover, the assembly of the transmission
element is complex.

Therefore, for driven roller tracks, in particular for light
roller tracks in which all or at least a major part of the rollers
are/is to be driven, there is the problem that a plurality of
driven rollers, having their own drive unit, can only be real-
ized in a complex and expensive manner. Driven roller tracks,
in which a plurality of rollers is driven via a drive unit, require
a comparatively strong drive unit, since the power transmis-
sion from the drive unit involves friction and thus entails high
energy consumption. In addition, a friction-involving opera-
tion often leads to wear and to a premature failure of compo-
nents of the roller track.

The above problems occur both with straight conveyors
and with curved conveyors, curved conveyors being more
likely problematic, since a drive along a curve requires a
corresponding redirection of the transmission element or
transmission elements, which can lead to more friction loss
and wear.

It therefore is the object of the invention to provide an
easy-to-assemble roller conveyor, which is easy to mount,
versatile in use, reliable, and consumes little energy during
operation.

SUMMARY OF THE INVENTION

A first aspect of solving the object relates to a curved roller
conveyor with a conveyor frame and a plurality of conveyor
rollers rotatably supported on the conveyor frame, wherein
the curved conveyor has a drive system with a drive belt
having a round cross-section, wherein several conveyor roll-
ers rest on the drive belt in a floating manner.

A drive belt having a round cross section can also be
referred to as a round-section belt. The cross-section of the
drive belt can be circular. The drive belt can be formed as aPU
round-section belt. The PU round-section belt can be pro-
duced using polyurethane (PU). The term “resting in a float-
ing manner” means that the conveyor roller rests on the drive
belt such that the drive belt contacts the conveyor roller only
tangentially from below. The term curved roller conveyor
refers to a roller conveyor that conveys goods to be conveyed
along a curve, in particular along a circle segment. The con-
veyor frame of the curved roller conveyor can have a circu-
larly bent inner profile on which the conveyor rollers are
supported on the curve inner side, wherein the rotation axes of
the conveyor rollers coincide with the radius vectors that start
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from the circle center of the circle associated with the circu-
larly bent inner profile. The conveyor frame of the curved
roller conveyor can further have a circularly bent outer profile
on which the conveyor rollers are supported on the curve
outer side. The inner profile and the outer profile can have the
same circle center. The circle segment may be a 30° segment,
a45°segment, a 60° segment, or a 90° segment. Other angular
ranges are conceivable as well. The area of the drive belt on
which the conveyor rollers rest can be referred to as the upper
strand or tight side.

In one embodiment of the above-described curved roller
conveyor, the drive belt can rest on a plurality of carrier rollers
on the side opposite to the conveyor rollers, wherein the drive
belt is supported by a plurality of support rollers on the curve
inner side, so that on the curve inner side the drive belt runs
along a polygon curve following the conveying curve.

The side opposite to the conveyor rollers refers to the
bottom side of the upper strand. The carrier rollers can have a
substantially horizontal rotation axis. Substantially horizon-
tal also comprises the support of the carrier rollers, in which
the rotation axis of the carrier rollers is parallel to the rotation
axis of the conveyor rollers or parallel to a tangential plane,
which is tangent to the roller surfaces. Here, the rotation axes
of'the carrier rollers can lie in one plane, which in the respec-
tive contact point between carrier roller and drive belt is
perpendicular to the drive belt.

In a further curved roller conveyor according to a further
embodiment of one of the above-described curved roller con-
veyors, the ratio between the number of driven conveyor
rollers F and the number of support rollers S can correspond
to the relation 0.5<F/S<4.

The smaller the ratio is selected, the finer the polygon
curve, or line, along which the drive belt runs is stepped. This
ensures that the drive belt course in the area of the contact
point with the surface of the conveyor roller comes closer to
the ideal, lowest-friction and thus lowest-wear drive belt
course. The lowest-friction drive belt course corresponds, in
the contact point, to a tangent on the surface of the conveyor
roller surface, which is perpendicular to the conveyor roller
axis. Since the conveyor roller surface of a conveyor roller of
a curved conveyor is usually formed as a cone, such a tangent
would run in a plane perpendicular to the rotation axis of the
cone and contacting the circular cross section of the cone.
Such an ideal course can be obtained e.g. if respectively one
support roller is arranged on a circular line with the center of
the circle of curvature of the conveying curve and centrally
between two conveyor rollers. It applies to the arrangement of
the support rollers in relation to the carrier rollers that the
lowest-friction drive belt course corresponds to a tangent
perpendicular to the carrier roller axis. If a carrier roller is
directly below a support roller, this ideal course is not
achieved fully. However, it has turned out that in such an
embodiment the drive belt is more stable in its position and
has fewer tendencies to come away from its guided position,
so that a more trouble-free operation can be ensured. More-
over, it has been shown in tests that a ratio of F/S=2 results in
a sufficiently finely stepped polygon curve.

In a further embodiment of one of the above-described
curved roller conveyors, the rotation axes of the support roll-
ers can each have a vertical course or a course inclined toward
the curve outer side.

A perpendicular course of the rotation axes of the support
rollers means that the rotation axes of the support rollers are
perpendicular to the conveying plane and are parallel to each
other. In the case of cylindrical rollers, this has the effect that
no force components, which are directed transversely to the
course of the drive belt, result from the pressing force of the
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drive belt onto the support roller. Therefore, the risk of the
drive belt slipping oft and thus an interruption of the operation
of'the roller conveyor are prevented. It has been shown that in
this case it is sufficient to hold down the round-section belt
only by the weight of the conveyor rollers which rest on it in
a floating manner. A course inclined toward the curve outer
side refers to a course in which the upper end of the rotation
axis, i.e. the conveyor-roller-side end, is inclined toward the
outer side of the conveying curve. With a cylindrical support
roller, a force component of the pressing force between the
drive belt and the support is generated, which presses the
drive belt down onto the carrier rollers, so that in this embodi-
ment as well the drive belt is prevented from slipping off.
Since the drive belt is not only tangent to the support rollers
but wraps around them by an angle, although a small angle, an
inclination of the support rollers toward the curve outer side
can cause a slight relative movement and thus friction and
wear between drive belt and support roller. The smaller the
inclination of the rotation axis of the support roller, the less
the relative movement that occurs. An inclination between 0°
and 5°, in particular an inclination between 0° and 2°, has
turned out to be unproblematic with regard to friction and
wear. Alternatively or in addition to the corresponding incli-
nation of the roller axes of the support rollers, the surfaces of
the support rollers can be configured conically, so that the risk
of the belt slipping off is reduced.

In yet another embodiment of one of the above-described
curved roller conveyors, the support rollers and/or the carrier
rollers can be configured as rollers having circular cylindrical
or circular cone-shaped surfaces.

This surface geometry has the effect that the contact
between the drive belt and the carrier rollers and the contact
between the drive belt and the support rollers in a direction
transverse to the course of the drive belt only happens at one
point of the respective roller surface if a deformation of the
drive belt or of the rollers due to the surface pressing is
neglected. Since in this way several points of contact of the
drive belt with one of the rollers are prevented, points of
contact with different relative speeds can be prevented as
well. In this way, friction and wear of rollers and drive belt can
be reduced. The support rollers and/or the carrier rollers can
further be configured as rollers without ribs. A rib is a protru-
sion on the end face of a roller, which is to prevent the drive
belt from slipping off the roller. In the case of contact of the
drive belt on the rib of a roller, a different relative movement
and thus friction and wear can occur as well. These disadvan-
tages can be avoided with a carrier roller that has no rib.

A further embodiment relates to a curved roller conveyor,
wherein the curved roller conveyor further has at least one
idler pulley with a concave resting surface.

A idler pulley as defined herein refers to a roller that is
arranged at the frontmost or rearmost point of the upper strand
and that redirects the upper strand downward or coming from
below toward the lower strand.

According to another embodiment of such a curved roller
conveyor, the curved roller conveyor can further have a sec-
ond idler pulley, which is formed as a driving roller.

The rotation axis of the driving roller can be parallel to the
radius that extends from the curve center to the center of the
driving roller. The driving roller can be connected to an elec-
tric motor connected to the driving roller in the axial direction
at the driving roller. The driving roller can be formed as a
driven conveyor roller, for example. A driven conveyor roller
refers to a conveyor roller in which an electric motor is
arranged in the interior of the cylindrical roller casing and
drives the roller casing. This type of driven conveyor rollers
has a small diameter and thus little space requirement in the
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radial direction. Moreover, driven conveyor rollers are pro-
duced in large quantities, so that these drives are available at
reasonable prices.

A curved roller conveyor according to another embodi-
ment further has a lower strand idler pulley arranged such that
a first part of the lower strand, which coming from the first
idler pulley leads to the lower strand idler pulley, runs along
a straight line being in a plane that is perpendicular to the
rotation axis of the first idler pulley and that passes through
the drive belt in the area of the first idler pulley.

In such a curved roller conveyor, only one lower strand
idler pulley can be provided. This single lower strand idler
pulley can be arranged with respect to the second idler pulley
such that a second part of the lower strand, which coming
from the second idler pulley leads to the lower strand idler
pulley, runs along a straight line being in a plane that is
perpendicular to the rotation axis of the second idler pulley
and that passes through the drive belt in the area of the second
idler pulley. The rotation axis of the lower strand idler pulley
can be perpendicular to the conveying plane.

In another embodiment of one of the above-described
curved roller conveyors, the curved roller conveyor can have
first and second driveless idler pulleys as well as a driving
roller arranged in the area of the lower strand.

The driving roller arranged in the area of the lower strand
can have a substantially perpendicular rotation axis or a rota-
tion axis being oblique by more than 5° with respect to the
conveying plane. This embodiment offers the advantage, in
particular in the case of an oblique rotation axis, that the
driving roller only has little space requirement transverse to
the conveying plane. In this way, particularly narrow roller
conveyors can be realized.

According to a further embodiment, such a curved roller
conveyor can have at least one lower strand idler pulley,
which is arranged in the area of the lower strand such that the
lower strand wraps around the driving roller by at least 180°.

Here, a single lower strand idler pulley can be sufficient.
This single lower strand idler pulley can be arranged with
respect to the first idler pulley such that a part of the lower
strand, which coming from the first idler pulley leads to the
lower strand idler pulley, runs along a straight line being in a
plane that is perpendicular to the rotation axis of the idler
pulley and that passes through the drive belt in the area of the
first idler pulley. In this case, the driving roller can be
arranged such that a second part of the lower strand, which
coming from the second idler pulley leads to the driving
roller, runs along a straight line being in a plane that is per-
pendicular to the rotation axis of the second idler pulley and
that passes through the drive belt in the area of the second
idler pulley.

In another embodiment, in which the second idler pulley is
formed as a driveless idler pulley, two lower strand idler
pulleys, which are arranged accordingly and redirect the
lower strand toward the driving roller, can be provided, so that
the desired wrap angle at the driving roller is obtained. Here,
the driving roller can be arranged between the two lower
strand idler pulleys, i.e. in the area of the lower strand that
extends between the two lower strand idler pulleys. In this
embodiment as well, a first part of the lower strand, which
coming from the first idler pulley leads to the first lower strand
idler pulley, can run along a straight line being in a plane that
is perpendicular to the rotation axis of the idler pulley and that
passes through the drive belt in the area of the first idler pulley.
Correspondingly, in this embodiment, a second part of the
lower strand, which coming from the second idler pulley
leads to the second lower strand idler pulley, can run along a
straight line being in a plane that is perpendicular to the
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rotation axis of the second idler pulley and that passes through
the drive belt in the area of the second idler pulley.

In another embodiment, the conveyor frame of the curved
roller conveyor can have an inner profile extending along a
circular line and a plurality of conveyor section bearing ele-
ments fixed on the inner profile, which each have an elongated
hole to form a bearing site, in which an axle end of the
conveyor roller is received.

The elongated hole can be formed as a through hole or as a
blind hole. The bearing sites can have lateral boundary sur-
faces, which are parallel to each other at least over a portion
of the elongated hole. During operation of such a roller con-
veyor, the axle ends of the conveyor rollers can move in the
elongated bearing sites perpendicularly to the conveying
plane, which is formed by the conveyor rollers. This enables
a floating support on the drive belt running below the con-
veyor rollers, in which the conveyor rollers rest on the drive
belt due to their weight or the weight of the transported goods.
Due to the parallel lateral boundary surfaces, the axle ends or
shaft ends of the conveyor rollers can be fixed in the bearing
sites in the conveying direction. Since the elongated hole is
closed at the top, the axle ends can be prevented from slipping
out of the bearing sites. On the curve outer side, correspond-
ing conveyor section bearing elements with bearing sites
open at the top can be provided, so that the curve outer side
axle ends can be placed into the curve outer side conveyor
section bearing elements from above. The conveyor section
bearing elements can be cut out of a flat plastic plate, e.g. by
means of water jet cutting. Alternatively, the conveyor section
bearing elements can be produced in an injection molding
process, in particular in a plastic injection molding process.

In such a curved roller conveyor, according to another
embodiment, each of the conveyor section bearing elements
can have end faces facing the respectively neighboring con-
veyor section bearing elements, wherein a first lateral end
face has a guiding protrusion and a second lateral end face has
a corresponding guiding recess, wherein the guiding protru-
sions of the conveyor section bearing elements each engage
guiding recesses of the neighboring conveyor section bearing
elements and are configured such that tilting of the conveyor
section bearing elements with respect to each other is pre-
vented.

Guiding protrusions and corresponding guiding recesses
can particularly be configured such that tilting of the neigh-
boring conveyor section bearing elements with respect to
each other is prevented in a plane that is perpendicular to the
rotation axes of the conveyor rollers, the axles of which are
received in the bearing sites of the conveyor section bearing
elements.

A further embodiment relates to one of the above curved
roller conveyors, wherein the curved roller conveyor further
has a console-like fixing element applied to the inner profile
of'the conveyor frame, said console-like fixing element being
formed as an elongated bent sheet metal part and serving to fix
several of the plurality of conveyor section bearing elements.

The fixing element can extend along the circular line in a
bent manner, which corresponds to the course of the inner
profile. The fixing element can have a fixing area extending
along the circular line, which fixing area is fixed, e.g.
screwed, riveted, or welded, to the inner profile. A plurality of
sheet metal tongues can extend from the fixing area, which are
each chamfered by an angle, e.g. by 90°, toward the sheet
metal strip on the convex side of the sheet metal strip in the
lateral direction. By these chamfers, it is possible to form
(horizontal) resting areas on which the conveyor section bear-
ing elements can rest. In the further course of the respective
sheet metal tongue, each of these resting areas can be fol-
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lowed by a further portion, which can be formed as a chamfer
that extends perpendicularly upward and that can be referred
to as a clamping area. The distance of a clamping surface at
the clamping area to the inner profile can correspond to the
thickness of the corresponding conveyor section bearing ele-
ment, so that the respective conveyor section bearing element
is fixed in the radial direction of the conveying curve.

In such a curved roller conveyor, according to another
embodiment, the console-like fixing element can have a plu-
rality of position recesses in which the corresponding posi-
tion protrusions of the conveyor section bearing elements
engage, so that the positions of the conveyor section bearing
elements along the inner profile toward the circular line are
set in a defined manner.

Here, a position recess can be provided at each sheet metal
tongue, for example. The position recess can be formed in the
area of the resting area, for example.

In yet another embodiment of the curved roller conveyor,
the carrier rollers and/or the support rollers are fixed to the
fixing element.

In the further course of the above-described sheet metal
tongues after the clamping area, a further chamfer can be
provided as a support roller bearing. The support roller bear-
ing can be chamfered by 90° toward the curve outer side in
relation to the clamping area. A bearing block can be fixed to
the resting console on the curve outer side, in particular be
screwed together with the support roller bearing. The carrier
rollers and/or the support rollers can be fixed to the bearing
block.

According to yet another embodiment of an above-de-
scribed curved roller conveyor, the conveyor rollers each have
at least one axle, at least one conical casing element, and a
drive sleeve, wherein the at least one conical casing element
and the drive sleeve are rotatably supported about the at least
one axle, wherein the drive sleeve rests on the drive belt to
establish a drive contact and can be rotated relative to the
conical casing element with torque.

In such a configuration, a slip clutch can be created
between drive sleeve and casing element by the drive sleeve,
with which e.g. abrupt speed differences of goods to be con-
veyed in relation to the floatingly driven conveyor rollers can
be compensated for. Thus, the wear of the drive belt can be
reduced clearly.

Such a conveyor roller can have a cylindrical supporting
tube, for example, on which the conical casing element is
placed. The supporting tube can be rotatably supported about
the at least one axle e.g. via rolling-element bearings. The at
least one axle can extend integrally, continuously from one
end of the supporting tube to the other end, or be formed by
two separate axles, which are respectively provided on one
end of the supporting tube.

The outside diameter of the supporting tube and the inside
diameter of the casing element together can form a press fit, so
that the casing element is fixedly seated on the supporting
tube. The casing element can be formed integrally or be
composed of several conical sub-elements, which each have
the same inside diameter, i.e. can each be pressed on the
supporting tube. The outside surfaces of the sub-elements can
each be formed as different cones with the same inclination,
which complement each other to form a conical total surface.

The drive sleeve can be formed as a short annular portion.
The annular portion can be pushed onto the supporting tube of
the conveyor roller in the area of the drive belt on the curve
inner side. Here, the ring can have a width which is only
insignificantly greater than the diameter of the drive belt, so
that the major part of the width of the conveyor roller is
formed by the casing element, the conical surface of which
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forming the transport surface of the roller conveyor according
to this embodiment. The drive sleeve can be seated on the
supporting tube with play, so that the drive sleeve in relation
to the supporting tube is easier to rotate than the casing
element fixedly seated on the supporting tube. For example,
the drive sleeve can have a clear inside diameter that is 0.05
mm to 0.8 mm larger than the corresponding outside diameter
of'the supporting tube. Preferably, the clear inside diameter is
0.08 mm to 0.4 mm larger, in particular in the range 0f 0.1 mm
larger than the corresponding outside diameter of the support-
ing tube. In this way, it can be ensured that the drive sleeve can
be rotated more easily on the supporting tube than the casing
element or any sub-element of the casing element by at least
the factor 3, preferably by the factor 10. The desired friction
between drive sleeve and supporting tube can also be influ-
enced by the material match of the two parts. For example, the
supporting tube can be made of metal and the drive sleeve can
be made of plastics, in particular of a polyamide material. The
drive sleeve can have a cylindrical outside surface. The out-
side diameter can be dimensioned to be slightly smaller than
the adjacent thinnest diameter of the conical-shaped casing
element.

In the following, individual embodiments for solving the
object will be described by way of example with reference to
the figures. The individual, described embodiments partly
include features that are not absolutely necessary forrealizing
the claimed subject matter, but which provide characteristics
desired for specific applications. Thus, embodiments not
including all features of the embodiments described below
are also considered to be disclosed by the described technical
teaching. In order to avoid unnecessary repetitions, specific
features will only be mentioned with respect to individual
embodiments described in the following. It is pointed out that
the individual embodiments are not to be contemplated only
individually, but also in combination. From this combination,
the skilled person will see that individual embodiments can be
modified by incorporating one or more features of other
embodiments. It is pointed out that a systematic combination
of individual embodiments with one or more features
described with respect to other embodiments can be desirable
and expedient, and therefore is to be taken into consideration
and be considered to be comprised by the description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1a shows a first embodiment of a roller conveyor from
below.

FIG. 16 shows a part of FIG. 1a.

FIG. 1c shows the first embodiment of the roller conveyor
of FIG. 1a in an isometric view from obliquely below.

FIG. 2a shows a second embodiment of a roller conveyor
from below.

FIG. 26 shows a part of FIG. 2a.

FIG. 2¢ shows the second embodiment of the roller con-
veyor of FIG. 2a in an isometric view from obliquely below.

FIG. 3 shows an isometric side view of the roller conveyor,
in which some components have been left out in the illustra-
tion for explanatory purposes.

FIG. 4 shows a subarea of the roller conveyor in an isomet-
ric view from obliquely below.

FIG. 5 shows a fixing element for fixation of several con-
veyor-section bearing elements.

FIG. 6 shows a conveyor section bearing element.

FIG. 7 shows a curve outer side bearing element.
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FIG. 8 shows the curve inner side area of a conveyor roller
according to another embodiment of the roller conveyor.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIGS. 1a to 1c and FIGS. 24 to 2¢ show two different
embodiments of a roller conveyor, which are each formed as
acurved roller conveyor 1, the first embodiment comprising a
lying drive motor 38 and the second embodiment comprising
an upright drive motor 38. FIG. 1 and FIG. 24 each show the
entire curve segment from the bottom side of the roller con-
veyor 1. FIGS. 15 and 25 each show an enlarged part in the
same viewing direction. FIGS. 1¢ and 2¢ show the respective
curve segment in an isometric view from obliquely below.

In the illustrated embodiment, the drive motor 38 is formed
in the form of a driven conveyor roller having a driving roller
37 fixed to one axial end thereof. Driven conveyor rollers
refer to conveyor rollers that are used as conveyor rollers in
roller conveyors and that comprise a drive unit, in particular
an electric motor, inside the cylindrical conveyor roller cas-
ing. This type of driven conveyor rollers is produced in large
quantities and is thus available on the market at reasonable
prices. Moreover, compared to other drive motors, driven
conveyor rollers have a relatively small diameter, which
results in a space-saving construction in particular in the case
of the horizontal arrangement of the drive motor 38. In the
illustrated embodiment, these driven conveyor rollers are not
used as conveyor rollers in a literal sense, since they are
arranged below the conveying plane and do not directly con-
tact the goods to be conveyed on the roller conveyor 1.

In both embodiments, the roller conveyor 1 has a conveyor
frame 10 having an inner profile 12 and an outer profile 13.
Both the inner profile 12 and the outer profile 13 have a
curve-shaped course extending along a portion of a circular
line in the illustrated embodiments. Here, the circular lines of
boththe inner profile 12 and the outer profile 13 have the same
center, which can also be referred to as the curve center. The
illustrated curve segments each describe a 90° segment.
Depending on the field of application, curved roller convey-
ors can also cover different angles.

A plurality of conveyor rollers 20 is arranged between the
inner profile 12 and the outer profile 13 along the conveyor
section. To support the conveyor rollers, a plurality of con-
veyor-section bearing elements 50 is provided along the inner
profile 12 and a plurality of curve outer side conveyor-section
bearing elements 60 is provided along the outer profile 13,
which will be described in detail in the following with refer-
ence to the other figures.

Both embodiments illustrated comprise a drive belt 31
having a round cross section. The drive belt 31 can also be
referred to as a round-section belt. Compared to drive belts
having different cross sections, round-section belts have the
advantage that they can be bent in arbitrary directions trans-
verse to the longitudinal extension of the belt, so that they can
be redirected well in different directions.

In both embodiments, the drive belts 31 are formed as
continuous belts, which each have an upper strand 311 and a
lower strand 312. The term upper strand 311 refers to the
upper portion of the drive belt 31, which runs above the idler
pulleys 36. The term lower strand 312 refers to the part of the
continuous belt which runs back below the idler pulleys 36 in
the illustrated embodiment.

In both embodiments, the upper strand 311 passes on the
curve inner side in the area of the inner profile 12 substantially
along a portion of a circular line. To this end, a plurality of
support rollers 33 supporting the upper strand 311 toward the
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curve inner side is provided in the area of the inner profile 12.
The arrangement of the support rollers 33 will be described in
detail with reference to the other figures. Since the upper
strand 311 between each support roller 33 runs substantially
along a straight line, the course of the upper strand 311 can
also be described as a polygon curve. The more support
rollers 33 are provided, the more finely the polygon curve is
stepped and the more the polygon curve is approximated to a
circular line. In the illustrated embodiments, one support
roller 33 is provided every two conveyor rollers 20. It is also
conceivable that one support roller 33 is provided between
two conveyor rollers 20 each, or that only one support roller
33 is provided every three or four conveyor rollers 20.

The curve inner side areas of the conveyor rollers 20 rest on
the upper strand 311 tensioned along the curve line. Each of
the conveyor rollers 20 is substantially perpendicular to the
course of the curve line. Since the course of the upper strand
311 is strongly approximated to the curve line in this area in
apolygon-like manner, the upper strand 311 is tangent to each
of the conveyor rollers 20 substantially perpendicularly.
Therefore, during operation of the roller conveyor 1, the
relative movement between the conveyor rollers 20 driven by
the upper strand 311 can be described as a substantially roll-
ing transmission, since the relative movement does almost not
have a movement component in the longitudinal direction of
the respective conveyor roller 20. By means of this configu-
ration, friction and wear of the drive belt can be minimized.

In order to enable a smooth and planar course of the con-
veying plane and a constant transmission of the driving forces
between drive belt 31 and conveyor rollers 20, a plurality of
carrier rollers 32 is provided below the upper strand 311,
which carry the weight of the conveyor rollers 20 and of the
loads conveyed on the roller conveyor 1. The carrier rollers 32
and their fixation will be described in detail with reference to
the following figures.

Due to the different arrangements of the drive motor 38, the
two embodiments differ in particular with respect to the
course of the lower strand 313.

In the embodiment with the lying drive motor 38, which is
illustrated in FIGS. 1a, 15, and 1c¢, only one lower strand idler
pulley 39 is required and one of the idler pulleys 36 is
designed as a driving roller 37. Here, the lower strand idler
pulley 39 is arranged such that a tangential course of the first
part of the lower strand 313 and of the second part of the lower
strand 315 to the curve course is ensured. Thus, it is enabled
that the lower strand 312 runs off or onto the idler pulleys 361,
362, respectively, both from the first idler pulley 361 and from
the second idler pulley 362 perpendicular to the course of the
rotation axes of the idler pulleys 361, 362. In this way, the
friction between the first idler pulley 361 and the first part of
the lower strand 313 as well as the friction between the second
idler pulley 362 and the second part of the lower strand 315 is
minimized. Therefore, a minimum number of idler pulleys is
sufficient in this embodiment, which results in particularly
low energy consumption and low noise emissions.

In the embodiment with the upright drive motor 38, which
is illustrated in FIGS. 2a, 2b, and 2¢, two lower strand idler
pulleys 39 are provided, which flank the driving roller 37, so
that a wrap angle of the drive belt 31 around the driving roller
37, which is required for force transmission, is ensured. In the
illustrated embodiment, a further lower strand idler pulley 39
is provided in order to avoid contact of the lower strand 312
with the inner profile 12. In this embodiment as well, the
lower strand idler pulleys 39 are arranged such that a tangen-
tial course of the first part of the lower strand 313 and of the
second part of the lower strand 315 is ensured. Accordingly,
an oblique course of the drive belt 31 to one of the idler
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pulleys 361, 362 is prevented in this case as well. The per-
pendicular arrangement of the drive motor 38 results in little
space requirement in the radial direction of the curve course.
Therefore, clearly narrower roller tracks can be realized in
this embodiment.

Depending on the space requirement, further embodiments
in which the drive motor 38 can e.g. be oblique are conceiv-
able as well. Here, the round-section belt enables the most
varied configurations due to its ability to be redirected in
different directions.

In the illustrated embodiments, the drive belts 31 are made
of'a material comprising polyurethane. PU belts with or with-
out core can be used here. Such PU belts, in particular the PU
belts without core, exhibit good elastic properties and can be
expanded up to 6% depending on the embodiment. Due to this
elasticity, certain tolerances in the arrangement of the difter-
ent idler pulleys 36 and the lower strand idler pulleys 38 can
be compensated for owing to the expandability of the drive
belt 31, so that this embodiment can do without a complex
belt tensioning device.

With reference to the remaining figures, the conveyor-
section bearing elements 50 fixed to the inner profile 12 of the
conveyor frame 10, the curve outer side conveyor-section
bearing elements 60, and the fixation thereof will be
described in the following.

FIG. 6 shows a conveyor-section bearing element 50 in an
isometric view from obliquely above.

The conveyor-section bearing element 50 has an elongated
bearing site 54. In the illustrated embodiment, the bearing site
54 is formed as a through hole. The bearing site 54 has two
substantially parallel bearing site boundary surfaces 541. The
bearing site boundary surfaces 541 have a distance to each
other which substantially corresponds to the diameter of an
axle end 22 of a conveyor roller 20. When one axle end 22 is
inserted in the bearing site 54, the axle end can move up or
down in the bearing site 54 and is fixed in the lateral direction
via the bearing site boundary surfaces 541.

Curve outer side conveyor-section bearing elements 60 can
be provided on the other side of the respective conveyor roller
20. These curve outer side conveyor-section bearing elements
60 can have a configuration as shown in FIG. 7. Accordingly,
such a curve outer side conveyor-section bearing element 60
can have a bearing site open at the top and one or more fixing
holes. The bearing element can be screwed to the outer profile
13 via the fixing holes. This type of fixation is only exemplary.
Other types of fixation are conceivable as well. The bearing
site open at the top enables an easy assembly of the conveyor
rollers, according to which one axle end 22 is inserted in the
bearing site 54 of the conveyor-section bearing element 50
first, and then the opposite axle end of the conveyor roller 20
is swiveled into the bearing site, open at the top, of the curve
outer side conveyor-section bearing element 60.

Atleast one fixing element 40 is provided for fixation of the
conveyor-section bearing element 50. In the illustrated
embodiment, the fixing element 40 has a fixing area 41 for
fixing the fixing element 40 to the inner profile 12. Further, the
fixing element 40 has a substantially horizontally extending
resting area 42. For example, the fixing element 40 can be
designed as a bent sheet metal part.

The resting area 42 of the fixing element 40 can serve as a
resting surface for a plurality of conveyor section bearing
elements 50. Here, the console contact surfaces 51 of the
conveyor-section bearing elements 50 can rest on the resting
area 42 of the fixing element 40 in a smooth and planar
manner, so that an equidistant distance of the lower areas of
the bearing sites 54 to the resting area 42 is ensured. More-
over, the conveyor-section bearing elements 50 can each have
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position protrusions 511 in the area of the console contact
surface 51, which can engage corresponding position
recesses 45 provided in the resting area 42 of the fixing
element 40. In the illustrated embodiment, each conveyor
section bearing element 50 has a position protrusion 511,
which extends downward from the console contact surface in
a nose-like manner.

A defined position of the conveyor-section bearing element
50 in the direction of the course of the upper strand 311 of the
drive belt 31 can be ensured by the position recesses 45 and
the corresponding position protrusions 511, so that the con-
veyor rollers 20 each have a defined distance to the neighbor-
ing roller. In other embodiments, a conveyor section bearing
element 50 can also have several position protrusions 511. It
is also conceivable that a conveyor section bearing element 50
has a bent course corresponding to the curvature of the inner
profile 12, and several bearing sites. The present configura-
tion of the conveyor section bearing element 50 with only one
bearing site 54 per conveyor section bearing element 50 has
the advantage that the distance of the conveyor rollers 20 with
respectto each other is variable within certain limits. This has
the advantage that a conveyor section bearing element 50
having a specific shape and specific dimensions can be used
for a plurality of different curved roller conveyors 1. In the
realization of different angular ranges to be satisfied by a
curved roller conveyor, the conveyor rollers 20 have a differ-
ent distance with respect to each other.

Moreover, the conveyor section bearing elements each
have a first lateral end face 58 on which a guiding protrusion
581 is provided respectively. Further, the conveyor section
bearing elements 50 each have a guiding recess 591 on a
second lateral end face 59 opposite to the first lateral end face
58, said guiding recess 591 corresponding with the guiding
protrusion 581. Accordingly, the guiding protrusion 581 can
engage the corresponding guiding recess 591 of the neigh-
boring conveyor section bearing element 50. In the illustrated
embodiment, both the guiding recess 591 and the guiding
protrusion 581 have parallel guiding surfaces having the same
distance. Due to the engagement of the guiding protrusion
581 with the corresponding guiding recess 591, tilting of the
conveyor section bearing element 50 in relation to the neigh-
boring conveyor section bearing element 50 is prevented. The
arrangement of the conveyor section bearing elements 50
with respect to each other can be seen in FIG. 3.

In the illustrated embodiment of the fixing element 40, the
resting area 42 is formed by a plurality of sheet metal tongues
extending from the fixing area 41. Here, one sheet metal
tongue per conveyor section bearing element 50 is provided.
Each sheet metal tongue is bent outward horizontally at first
in order to provide the resting area 42 for the respective
conveyor section bearing element 50. The position recess 45
is arranged in this area each. In the further course of the
respective sheet metal tongue there follows a clamping area
43, which basically extends upward perpendicularly. When
the fixing element 40 is fixed to the inner profile 12, clamping
surfaces 431 arranged on each sheet metal tongue in the area
of'the clamping area 43 on the curve inner side have a distance
to the surface of the inner profile 12 which corresponds to the
material strength of the conveyor section bearing element 50.
Accordingly, the surface of the inner profile 12, the resting
area 42, and the clamping area 43 together form a channel-
like depression into which the conveyor section bearing ele-
ments 50 can be inserted. Due to the position protrusions 511,
which engage the position recesses 45, the distance of the
conveyor section bearing elements 50 with respect to each
other is defined. Due to the guiding protrusions 581 and the
guiding recesses 591, tilting of the conveyor section bearing
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elements 50 with respect to each other is prevented. By this
configuration, mounting of the components to the conveyor
frame 10 of the curved roller conveyor can be facilitated
significantly.

The carrier rollers 32 and the support rollers 33 are
arranged along the course of the upper strand 311 in a manner
displaced by a specific distance in relation to the position of
the bearing site 54. In the illustrated embodiment, this spe-
cific distance corresponds to half the distance of a conveyor
roller 20 to the neighboring conveyor roller 20. By this con-
figuration, it can be achieved that carrier rollers 32 or support
rollers are each positioned between two conveyor rollers 32
approximately in a centered manner. By this configuration, a
course of the upper strand 311 favorable with respect to
friction and wear is achieved.

FIG. 3 shows that the conveyor section bearing elements 50
are each arranged behind the clamping areas 43 of a sheet
metal tongue of the fixing element 40. From this figure, it can
also be seen that a carrier roller 32 is arranged every two
conveyor rollers 20, said carrier roller 32 carrying the drive
belt 31 not illustrated in this figure from below. Above the
carrier rollers 32 is arranged a support roller 33 on the curve
inner side, when viewed from the drive belt 31.

The course of the upper strand 311 in relation to the adja-
cent components is shown in FIG. 4 in more detail.

Here, the carrier rollers 32 and the support rollers 33 are
fixed to bearing blocks 70. In the illustrated embodiment, one
carrier roller 32 and one support roller 33 per bearing block
are provided. The bearing block 70, in turn, is fixed to the
clamping area 43 on the outside. To this end, the bearing block
can have a thread on the side facing the clamping area 43.
Thus, a screw can be put through the inner profile 12, through
a hole in the conveyor section bearing element 50, and
through a further hole in clamping area 43 and be screwed
into the thread of the bearing block 70.

A support roller axle, which supports the support roller 33,
can be fixed to the upper side of the bearing block 70. The
support roller axle can extend through a hole in a support
roller bearing 44, which follows on the clamping area 43 in
the horizontal direction as a continuation of the sheet metal
tongue. On the side of the bearing block 70 opposite to the
clamping area 43, a carrier roller axle carrying the carrier
rollers 32 can be fixed.

In the mounted state, the bearing block 70 is arranged such
that the carrier roller axles are arranged substantially in the
horizontal direction along a radius ray extending from the
curve center through the respective carrier roller axle. The
support roller axles 56 have an upright, substantially vertical
position. Both the carrier rollers 32 and the support rollers 33
have a circular cylindrical shape, so that the drive belt 31 with
the round cross-section contacts the rollers only in a punctu-
ally. Since the points where the carrier rollers 32 contact the
drive belt 31 are half the diameter of the drive belt 31 further
away from the curve center than the points where the support
rollers 33 contact the drive belt 31, the drive belt, which
extends along a circular path around the curve center, has
different speeds in these points, so that the support rollers 33
can rotate slightly slower than the carrier rollers 32. There-
fore, supporting the drive belt 31 via separate carrier rollers
32 and support rollers 33, in contrast to supporting it via a
rollerhaving a concave surface or a carrier roller having a side
rib, reduces a rolling transmission of the drive belt at certain
surface areas.

In the illustrated embodiment, the carrier rollers are pro-
vided with a rib on the curve outer side. Since the drive belt 31
is tensioned toward the inner profile 12, the drive belt 31 does
not contact this rib. It has been shown in tests that due to its
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tension toward the inner profile 12, the drive belt 31 does not
tend to slip off the carrier rollers even if the rib illustrated in
the figures is omitted. Therefore, the carrier rollers 32 can also
be formed as rollers without ribs, which have a rib neither on
the curve inner side nor on the curve outer side. Such carrier
rollers 32 can further have a circular cylindrical carrier roller
surface.

A configuration of the carrier rollers 32 not having a rib on
the curve outer side of the respective carrier roller has the
advantage of a particularly simple assembly of the drive belt,
which does not have to be forced through the narrow gap
between carrier roller rib and conveyor rollers when being
assembled. In connection with the illustrated embodiments of
the lower strand guidance with lying or upright drive motor,
the drive belt can be replaced in case of damage without
having to demount components of the roller conveyor. Since
the PU belt used in the embodiment is elastic and thus no
tensioning device is required, no separate adjustment of the
drive belt tension is required in the assembly. An exchange of
the drive belt can therefore be performed in a very short time.
Downtimes can be reduced to a minimum.

Supporting the cylindrical support rollers 33 vertically pre-
vents the pressing force between drive belt 31 and support
roller 33 from having a component toward the rotation axis of
the support roller 33. Therefore, additional fixing means pre-
venting the drive belt 31 from slipping off the support rollers
33 upward are not required. For this purpose, the weight of the
conveyor rollers 20 is also sufficient in the case of strand
vibrations, so that in this embodiment a conveyor-section
bearing element 50 having a bearing site 54 open at the top
could be used as well. In the presently described conveyor-
section bearing element 50, however, the bearing site 54 is
formed as an elongated hole closed at the top, so that the axle
end 23 can only move up until it abuts on the upper end of the
bearing sites. In this upper position, the surface area of the
conveyor roller 20 arranged on the drive belt side prevents the
drive belt from diverting upward, which might cause the drive
belt to slip off the support rollers 33.

The idler pulleys 36, one of which is shown in FIG. 4, have
a concave surface in the illustrated embodiment, so that the
drive belt 31 is securely guided in the wrap area. In particular
if one of the idler pulleys 36 is formed as the driving roller 37,
as this may be the case with a lying drive motor 38, such a
surface configuration makes sense since the force transmis-
sion between driving roller 37 and drive belt 31 is also
improved in this embodiment.

FIG. 8 shows the curve inner side area of a conveyor roller
20 according to a further embodiment of the conveyor roller
1.

The illustrated conveyor roller 20 according to this
embodiment has a supporting tube 26, which is rotatably
supported about an axle 23 via a rolling-element bearing. The
axle end 22 of the axle is received in the bearing site 54 of the
adjacent conveyor section bearing element 50. The bearing
element 54 is fixed to the inner profile 12 via the fixing
element 40. On the fixing element 40, one of the bearing
blocks is illustrated in section. Behind the sectional plane, the
carrier roller 32 arranged on the bearing block and the corre-
sponding support roller 33 can be seen, which carry and
support the drive belt, respectively.

The supporting tube 26 can be made of metal, e.g. of steel
or an aluminum alloy.

A conical casing element 24 is placed on the supporting
tube 26, which can be composed of several conical sub-
elements. The casing element 24 is fixedly seated on the
supporting tube 26. On the curve inner side, a drive sleeve 25
is placed on the supporting tube 26 directly next to the casing
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element. There is some play between the drive sleeve 25 and
the supporting tube 26, so that the drive sleeve 25 can be
rotated about the supporting tube 26 more easily than the
sub-elements of the casing element 24 fixedly seated on the
supporting tube 26.

The conveyor roller 20 rests on the round drive belt 31 in a
floating manner in the area of the drive sleeve 25, so that the
drive force can be transmitted from the drive belt 31 to the
supporting tube 26 and thus to the conical casing element 24
via the drive sleeve 25. A drive torque of the drive sleeve 25
can thus be transmitted to the casing element 24. The coeffi-
cient of friction between the material of the drive sleeve 25
and the material of the supporting tube 26 is lower than the
coefficient of friction between the drive sleeve 25 and the
drive belt 31.

By this configuration, it is possible to reduce signs of wear,
which cane.g. be caused by abrupt speed differences of goods
to be conveyed in relation to the driven conveyor rollers, e.g.
when the goods to be conveyed in the run onto the curve in the
hand-over area between a straight area of a conveyor plant and
the curved roller conveyor. In this case, the rotational speed of
the casing elements can adjust to the speed without a sliding
friction of the conveyor roller on the drive belt 31 being
produced. Instead, in this case, the drive sleeve 25 rotates on
the supporting tube 26 and further runs off on the drive belt
31. In this way, the wear of the drive belt 31 can be reduced
clearly.

If the drive sleeve 25 is made of polyamide, the wear of a
drive sleeve 25 pushed onto a metal supporting tube 26 can
also be minimized.

In the area in which the drive sleeve 25 is pushed on, the
radius of the supporting tube 26 can be selected such that
sufficient drive torque is generated due to the large radius in
the force transmission point even in the case of a relatively
low frictional force between supporting tube 26 and drive
sleeve 25. For example, in the area in which the drive sleeve
25 is pushed on, the radius of the supporting tube 26 can be
more than 70% of the outside radius of the drive sleeve.
Preferably, the radius of the supporting tube 26 can be in the
range of 90% of the outside radius of the drive sleeve or
above.

The invention claimed is:

1. A curved roller conveyor (1) comprising:

a conveyor frame (10);

a plurality of conveyor rollers (20) rotatably supported on

the conveyor frame (10);

a drive system (30) with:

a drive belt (31) having a round cross-section, several of
the conveyor rollers (20) resting on the drive belt (31)
in a floating manner,

aplurality of carrier rollers (32) disposed on a side of the
drive belt (31) opposite to the conveyor rollers (20) so
that the drive belt (31) rests on the carrier rollers (32),

a plurality of support rollers (33) on an inner side of the
curve defined by the curved roller conveyor (1), the
drive belt (31) being supported by the support rollers
(33) on the inner side of the curve and running along
a polygon curve following the conveying curve,

wherein the support rollers (33) and the carrier rollers
(32) are configured to have circular cylindrical or
circular cone-shaped surfaces.

2. The curved roller conveyor (1) according to claim 1,
wherein the ratio between the number of driven conveyor
rollers F and the number of support rollers S corresponds to
the relation 0.5<F/S<4.
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3. The curved roller conveyor (1) according to claim 2,
wherein the rotation axes of the support rollers (33) each have
a vertical course or a course inclined toward the curve outer
side.

4. The curved roller conveyor (1) according to claim 1,
wherein the curved roller conveyor (1) further has at least one
idler pulley (36) with a concave resting surface.

5. The curved roller conveyor (1) according to claim 4,
wherein the curved roller conveyor (1) further has a second
idler pulley (362), which is formed as a driving roller (37).

6. The curved roller conveyor (1) according to claim 5,
wherein the curved roller conveyor (1) further has a lower
strand idler pulley (39) arranged such that a first part of the
lower strand (312), which coming from the first idler pulley
(361) leads to the lower strand idler pulley (39), runs along a
straight line being in a plane that is perpendicular to the
rotation axis of the first idler pulley (361) and that passes
through the drive belt (31) in the area of the first idler pulley
(361).

7. The curved roller conveyor (1) according to claim 1,
wherein the curved roller conveyor (1) has a first and a second
driveless idler pulley (361, 362) as well as a driving roller (37)
arranged in the area of the lower strand (312).

8. The curved roller conveyor (1) according to claim 7,
which has at least one lower strand idler pulley (39) arranged
in the area of the lower strand (312) such that the lower strand
(312) wraps around the driving roller by at least 180°.

9. The curved roller conveyor (1) according to claim 1,
wherein the conveyor frame (10) of the curved roller con-
veyor (1) has an inner profile extending along a circular line
and a plurality of conveyor section bearing elements (50)
fixed on the inner profile, which each have an elongated hole
to form a bearing site (54), in which an axle end of the
conveyor roller (20) is received.

10. The curved roller conveyor (1) according to claim 9,
wherein each of the conveyor section bearing elements (50)
has end faces facing the respectively neighboring conveyor
section bearing elements (50), wherein a first lateral end face
(58) has a guiding protrusion (581) and a second lateral end
face (59) has a corresponding guiding recess (591), wherein
the guiding protrusions (581) of the conveyor section bearing
elements (50) each engage guiding recesses (591) of the
neighboring conveyor section bearing elements (50) and are
configured such that tilting of the conveyor section bearing
elements (50) with respect to each other is prevented.

11. The curved roller conveyor (1) according to claim 9,
wherein the curved roller conveyor further has a console-like
fixing element (40) applied to the inner profile of the conveyor
frame (10), said console-like fixing element (40) being
formed as an elongated bent sheet metal part and serving to fix
several of the plurality of conveyor section bearing elements
(50).

12. The curved roller conveyor (1) according to claim 11, in
which the console-like fixing element (40) has a plurality of
position recesses (45) in which the corresponding position
protrusions (511) of the conveyor section bearing elements
(50) engage, so that the positions of the conveyor section
bearing elements (50) along the inner profile toward the cir-
cular line are set in a defined manner.

13. The curved roller conveyor (1) according to claim 11, in
which the carrier rollers (32) and/or the support rollers (33)
are fixed to the fixing element (40).

14. The curved roller conveyor (1) according to claim 1, in
which the conveyor rollers (20) each have at least one axle
(23), at least one conical casing element (24), and a drive
sleeve (25),
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wherein the at least one conical casing element (24) and the
drive sleeve (25) are rotatably supported about the at
least one axle (23),

wherein the drive sleeve (25) rests on the drive belt (31) to
establish a drive contact and can be rotated relative to the
conical casing element (24) with torque.

15. A curved roller conveyor (1) comprising:

a conveyor frame (10);

a plurality of conveyor rollers (20) rotatably supported on
the conveyor frame (10);

a drive system (30) with a drive belt (31) having a round
cross-section;

several conveyor rollers (20) resting on the drive belt (31)
in a floating manner;

a first idler pulley (36) with a concave resting surface;

a second idler pulley (362) formed as a driving roller (37);
and

a lower strand idler pulley (39) arranged such that a first
part of the lower strand (312), which coming from the
first idler pulley (361) leads to the lower strand idler
pulley (39), runs along a straight line being in a plane
that is perpendicular to the rotation axis of the first idler
pulley (361) and that passes through the drive belt (31) in
the area of the first idler pulley (361).
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16. A curved roller conveyor (1), comprising:

a conveyor frame (10) having an inner profile extending
along a circular line and a plurality of conveyor section
bearing elements (50) fixed on the inner profile, each of
the conveyor section bearing elements (50) having an
elongated hole to form a bearing site (54);

a drive system (30) with a drive belt (31) having a round
cross-section;

a plurality of conveyor rollers (20) rotatably supported on
the conveyor frame (10), an axle end of each of the
conveyor roller (20) being received in the bearing site
(54) of one of the conveyor section bearing elements
(50), several conveyor rollers (20) resting on the drive
belt (31) in a floating manner, wherein:

each of the conveyor section bearing elements (50) has end
faces facing the respectively neighboring conveyor sec-
tion bearing elements (50),

a first lateral end face (58) has a guiding protrusion (581)
and a second lateral end face (59) has a corresponding
guiding recess (591), and

the guiding protrusions (581) of the conveyor section bear-
ing elements (50) each engage guiding recesses (591) of
the neighboring conveyor section bearing elements (50)
and are configured such that tilting of the conveyor sec-
tion bearing elements (50) with respect to each other is
prevented.



